Purpose To evaluate the effect of intravitreal triamcinolone in eyes with diabetic macular oedema that had no previous laser treatment.
Introduction
Diabetic macular oedema is retinal thickening caused by the accumulation of intraretinal fluid, primarily in the inner and outer plexiform layers, resulting from hyperpermeability of the retinal vasculature. 1 Macular oedema affects approximately 29% of diabetic patients with a disease duration of 20 years or more, and is responsible for a significant degree of visual loss in this population. 1 The Early Treatment Diabetic Retinopathy Study (ETDRS) demonstrated a significant benefit of focal laser photocoagulation for the treatment of macular oedema. 2 Although immediate focal photocoagulation reduced moderate visual loss by 50%, 12% of treated eyes still lost 15 or more ETDRS letters at the 3-year follow-up interval. 2 In contrast, less than 3% of treated eyes showed an improvement of the same magnitude. Furthermore 24% of immediately treated eyes had thickening involving the centre of the macula at 36 months. 2 Several studies evaluated grid-pattern laser photocoagulation for diabetic macular oedema; however, the treatment has limited efficacy and progressive enlargement of laser scar may occur. [3] [4] [5] [6] The failure of laser photocoagulation in a substantial subgroup of patients has prompted interest in other treatment methods, including surgical treatment with pars plana vitrectomy and pharmacologic therapy with a sustainedrelease intravitreal corticosteroid implant. 
CLINICAL STUDY
Intravitreal corticosteroids have also been tried experimentally in the prevention or treatment of proliferative vitreoretinopathy, retinal neovascularization and choroidal neovascularization. [11] [12] [13] It was shown that intravitreal injection of triamcinolone acetonide treated effectively macular oedema secondary to diabetic retinopathy, chronic uveitis, central retinal vein occlusion and cataract surgery. 10, [14] [15] [16] [17] [18] [19] The purpose of this study was to evaluate the use of intravitreal triamcinolone in eyes with diabetic macular oedema that had no previous laser treatment.
Materials and methods
In this clinical trial, 12 eyes of 12 patients with diabetic retinopathy (five men, seven women), aged 47-70 years (median 59. 2), were evaluated. The eligibility criteria for this study included: (1) the presence of clinically significant macular oedema in the fundus examination; (2) a history of angiographically confirmed diabetic macular oedema; (3) persistence of the macular oedema despite medical treatment with topical corticosteroids, topical nonsteroidal antiinflammatory agents, and systemic acetozolamide for at least 3 months; (4) no evidence of ocular disorders that might potentially result in macular oedema, such as uveitis, macular pucker or vitreo-macular traction; (5) no evidence of glaucoma or ocular hypertension. In this consecutive series, no eyes received previous laser photocoagulation.
The patients underwent complete ophthalmic examinations, including corrected visual acuity measurement (with ETDRS chart), slit lamp biomicroscopy, indirect ophthalmoscopy, colour fundus photography, fluorescein angiography and optical coherence tomography (OCT). Fluorescein angiograms were performed on a Heidelberg Scanning Laser Ophthalmoscope (Heidelberg Engineering, Heidelberg, Germany). OCT examinations were performed using the OCT 3000 scanner (Carl Zeiss Ophthalmic System Inc., Humphrey Division, Dublin, CA, USA). Fluorescein angiographic macular oedema was thought to be present if the typical oval or petaloid hyperfluorescent cystoid spaces radiating from the fovea were evident during fluorescein angiography. The OCT examination was thought to show macular oedema if there were hyporeflective intraretinal cavities radiating from the centre of the macula in cross-sectional scans.
Intravitreal injection of triamcinolone (Kenacort-A; 40 mg/ml, Bristol-Myers Squibb Co, Princeton, NJ) was offered to treat macular oedema. Informed consent was obtained from each patient. Baseline parameters were included: visual acuity, OCT central macular thickness, and intraocular pressure (IOP).
Topical proparacaine hydrocholoride was applied to the ocular surface followed by preparation with 5% povidone iodine. A cotton-tipped application soaked in proparacaine hydrocholoride was then applied to the injection site 4 mm posterior to the limbus. The injection consisted of 0.1 ml (4 mg) of a commercially available suspension of triamcinolone acetonide. Indirect ophthalmoscopy was used to confirm proper intravitreal localization of the suspension. Patients were examined on days 1 and 7 to evaluate for infection.
The response to treatment was monitored functionally by visual acuity assessment and anatomically by OCT central macular thickness at 1-, 3-and 6-month intervals after injection. Potential corticosteroid-induced and injection-related complications were also observed. During follow-up according to the optical coherence tomography results, patients with recurrent macular oedema were retreated. 
Results
Pretreatment clinical characteristics of the enrolled eyes are summarized in Table 1 . The follow-up period was between 6 and 10 months (mean 7.9 months) and all the eyes completed 6 months of follow-up. Macular oedema was documented for a median of 3.5 months ( 3-5 months) before intravitreal corticosteroid injection. Before intravitreal triamcinolone injection, all the eyes had been treated with oral and topical nonsteroidal antiinflammatory drugs, topical steroids and oral acetazolamide. Baseline mean central macular thickness was 448.6 mm. At 1 month follow-up, a reduction in mean central macular thickness of 40.8% from 448.6 to 265.4 mm was obtained. No patient had recurrent macular oedema at this examination. At 3 and 6 months follow-up, mean central macular thickness was 310 and 294.5 mm, respectively. At 3 months follow-up, central macular thickness had increased in eight eyes (66.6%) when compared with 1 month results. At 6 months follow-up, central macular thickness had increased in seven eyes (58.3%) when compared with 3 month results. At 3 months examination six patients (50%) (cases 1, 4, 5, 7, 10, 12) ; at 6 months examination five patients (41.6%) (cases 4, 5, 6, 9, 12) had recurrent macular oedema and retreatment was performed in these patients. Fluorescein angiogram and optical coherence tomography of case 6, before and 6 months after treatment were shown in Figures 1 and 2 .
No eyes lost vision at 1 month and 10 eyes (83.2%) showed improvement. At 3 months no eyes lost vision from baseline and eight eyes (66.6%) showed improvement. At 6 months, again no eyes lost vision from baseline and 10 eyes (83.2%) maintained improved visual acuity. In all, six (60%) of these 10 eyes maintained a visual gain of 20/100 or more at 6 months. Cases 4 and 10 showed no visual acuity changes during follow-up.
At 1 month examination, the average IOP measurement rose from 14.7 to 19.1 mmHg. At 3 and 6 months, the average IOP measurements were 17.9 and 16.8, respectively. Three eyes (25%) (cases 2, 5, 8) exhibiting IOP elevation higher than 21 mmHg on a given examination were controlled on the subsequent examination with a b-blocker medication. No cataract progression, endophthalmitis and injection-related complications were encountered.
Discussion
Diabetic macular oedema is one of the most frequent causes for a major loss of vision in patients with diabetes mellitus. 1 The exact pathogenesis of diabetic macular oedema has not been elucidated, although a breakdown Intravitreal triamcinolone as a primary therapy M Karacorlu et al 384
Eye of the inner blood-retinal barrier is generally accepted. 20 In addition, both clinical observations and studies involving diabetic animal models have implicated breakdown of the outer blood-retinal barrier in the development of diabetic macular oedema. 21, 22 Some studies suggest that vitreo-macular traction may play a role in increased retinal vascular permeability. 23, 24 So, pars plana vitrectomy has been advocated for the treatment of macular oedema with or without a taut, attached posterior hyaloid. [7] [8] [9] Corticosteroids have long been used in the treatment of cystoid macular oedema because of their ability to inhibit the arachinoid acid pathway. Corticosteroids may also downregulate the production of vascular endothelial growth factor, a known vascular permeability factor. 25 Intravitreal corticosteroids have been tried experimentally in the prevention or treatment of proliferative vitreoretinopathy, retinal neovascularization, and choroidal neovascularization. [11] [12] [13] The rationale for intravitreal corticosteroids parallels that established for other routes of corticosteroid administration, specifically the anti-inflammatory effect. However, the intravitreal route alleviates the pharmacologic issues of penetration and bioavailability. A potent dose of medication is delivered directly to its site of action with rapid onset.
Previous studies show that intravitreal tramcinolone is a promising therapeutic method for diabetic macular oedema that fails to respond to conventional laser photocoagulation. 10, 14, 26 It is well known that diabetic macular oedema carries a particularly poor prognosis despite laser photocoagulation. 2 Furthermore, laser coagulation of the macular region often does not lead to an increase of vision, and it irreversibly destroys valuable retinal tissues. 27 In our small series the efficacy of intravitreal triamcinolone in patients with diabetic macular oedema that had no previous laser treatment was evaluated. The results of the present study confirm previous reports showing that the intravitreal application of crystalline cortisone can increase visual acuity in patients with diffuse diabetic macular oedema. 10, 26 All patients in this series showed an increase in visual acuity compared to the baseline of the study. Parallel to the increase in visual acuity, central macular thickness decreased significantly. The decrease in central macular thickness in patients of the present study was not constant for the whole followup period of the study. At 3 months follow-up, central macular thickness had increased in 66.6% of patients when compared with the 1 month results. At 6 months follow-up, central macular thickness had increased in 58.3% of patients when compared with the 3 month results. Compared with baseline values however, visual acuity measurements taken 3 and 6 months after the triamcinolone acetonide injection were still higher.
Our results show that intravitreal triamcinolone is an effective therapeutic method in diabetic macular oedema that had no previous laser treatment. When intravitreal triamcinolone is applied as a primary therapy in diabetic macular oedema functional and anatomical improvements can be obtained without irreversible changes in the macular region. Further study with longer follow-up and large series is warranted to assess the long-term efficacy and safety and the need for retreatment.
